Background and Objectives: C-C chemokine receptor type 5 (CCR5) is a chemokine receptor expressed at high levels on the surface of T-cells. A 32-bp deletion in the coding region of the CCR5 (CCR5Δ32) leads to production of an incomplete protein that is not expressed on the cell surface. CCR5Δ32 may be involved in development of autoimmune disease, such as systemic lupus erythematosus. We investigated frequency of the CCR5Δ32 polymorphism in SLE patients and healthy controls, and evaluated the relationship between the CCR5Δ32 polymorphism and susceptibility to SLE in Golestan Province, Iran.
mutation have shown the protective effects on the development and prognosis of lupus, such effects has not been confirmed in other studies (14) . Given the importance of genetic predisposition in the development and prognosis of lupus, we examined the frequency of CCR5Δ32 mutation in SLE patients and healthy individuals from the Golestan Province, Iran.
MATERIAL AND METHODS
Whole blood samples were taken from 80 SLE patients admitted to Shahid Sayyad Shirazi hospital and 80 healthy controls (from a blood bank) in the Golestan Province, in 2016. The samples were matched with age, gender, and ethnicity. Clinical and demographic data were collected through standard questionnaires and medical records. Ethnic groups were classified in four categories of Fars, Turkmen, Sistani, and Baloch. Serum C3 and C4 levels (mg/dl) were measured by nephelometry. Antibodies against double-stranded DNA (anti-dsDNA) were quantified using enzyme-linked immunoassay (ELISA, anti-dsDNA, Orgentec Diagnostika, GmbH, Germany). Titers ≥20 IU/mL were considered significant. Peripheral white blood cells were quantified using an automatic method and expressed as cells/mm 3 . Clinical manifestations and therapeutic data were obtained from medical records. Genomic DNA was extracted from peripheral blood cells using Kiagen DNA extraction kits (Kiagen Co., Iran). The CCR5 gene was amplified using polymerase chain reaction (PCR), and a 276-bp fragment was obtained using the following primers: sense 5'-CGTCTCTCCCAGGAATCATC-3' and antisense 5'-AGGGAGCCCAGAAGAGAAAA-3' (15). PCR was also used for CCR5Δ32 genotyping. The PCR reaction solution (25 μl) contained 50-100 ng of genomic DNA, 10 pmol of each primer, 0.3 mM dNTPs, 1.5mM MgCl 2 , 1x PCR buffer (10 mM Tris-HCL PH:8.3, 50 mM KCL, 1.5 MgCl 2 and 0.001% (w/v) gelatin), and 1.5 unit of Taq DNA polymerase. Thermal amplification was done by starting with initial denaturation at 95 °C for 5 min. It was followed by 35 cycles of denaturation at 95 °C for 1 min, annealing at 62 °C for 1 min, extension at 72 °C, and final extension at 72°C. The wild-type and variant alleles
INTRODUCTION
Chemokines are a family of proteins that have an important role in inflammation and the accumulation of inflammatory cells such as leukocytes, lymphocytes, and macrophages via interaction with chemokine receptors on the surface of these cells (1) . They are also of great importance in homeostatic and inflammatory conditions. Increased levels of chemokines and chemokine receptors have been found in several autoimmune diseases (2) . C-C chemokine receptor type 5 (CCR5) has several ligands, including RANTES, MIPβ, MIPα, and MCP-2. It is expressed at high levels on the surface of T-cells and plays a major role in the T-cell recruitment. A 32-bp deletion in the coding region of the CCR5 (CCR5Δ32) induces an early frame shift of stop codon within the third extracellular domain and leads to production of an incomplete protein incapable of expressing on the cell surface (3, 4) . Distribution of the CCR5Δ32 varies in different populations (5) . Frequency of the CCR5Δ32 allele also varies in different ethnic groups, with the highest frequency (10-15%) in Caucasians, and the lowest (2%) in African-Americans (6) . The clinical importance of Δ32 deletion was identified for the first time in HIV infection. While CCR5 acts as a co-receptor for HIV, homozygous Δ32 deletion results in almost complete resistance to HIV (7) . Subsequently, the Δ32 deletion has also been reported to have a protective effect on the development and progression of several autoimmune diseases, including rheumatoid arthritis (RA), inflammatory kidney disease, and rejection of solid organ allografts (8) . Systemic lupus erythematosus (SLE) or lupus is an autoimmune disease that affects several body organs and cells. The immune complex deposition containing nuclear antigens and antibodies causes a variety clinical symptoms such as skin rashes, arthritis, and glomerulonephritis (9, 10) . In terms of diagnosis, detection of autoantibodies, particularly anti-nuclear antibodies (ANAs) is important, because the test is positive in 95% of patients (usually upon manifestation of symptoms) (11) . Lupus affects women more than men and its symptoms usually appear in the third and fourth decades of life (12) . Role of the CCR5Δ32 in the pathogenesis of lupus varies among different populations (13) . Although some studies on patients with this 39/ Heydarifard and colleagues characteristics of the SLE patients are shownin Error! Reference source not found. and Table  2 . The patients were mainly of Fars (65%) ethnicity with mean age of 38.66±13 years. The distribution of the CCR5Δ32 genotypes and alleles was in the Hardy-Weinberg equilibrium for both subgroups. There was no statistically significant difference in the genotype frequency between the SLE patients and healthy controls ( Table 23) . The homozygosity for the CCR5 wild-type allele, the heterozygosity for the CCR5Δ32 variant allele, and the homozygosity for the variant allele were seen in 77 (96.2 %), 3 (3.8 %), and none of the patients, respectively. Moreover, the homozygosity for the CCR5 wild-type allele, the heterozygosity for the CCR5Δ32 variant allele, and the homozygosity for the variant allele were seen in 78 (97.5 %), 2 (2.5 %), and none of the controls, respectively. Frequencies of the CCR5 and the CCR5Δ32 alleles were 98.13% and 1.88 % among the SLE patients, and 98.75% and 1.25% among the controls, respectively. produced 276 bp and 244 bp fragments, respectively.Negative control (without DNA sample) was included in each set of PCR. Electrophoresis was done on 3% agarose gel and bands were detected with SYBR Green I stain. Distribution of the CCR5 alleles was evaluated using the Hardy-Weinberg (HWN) equation:
, in which A is the number of wild type genotype, a is the number of heterozygote genotype, N is the number of total samples, and df (degree of freedom) is the subtraction of total genotypes and alleles numbers. Statistical analysis was performed using SPSS 16.0. The frequency was further analyzed using the Hardy-Weinberg equilibrium. Differences in the frequency of each genetic variant between the healthy and SLE groups were assessed by Chi-square test or the fisher exact test, followed by calculation of odds ratio at 95% confidence interval (CI). P-values less than 0.05 were considered statistically significant. (20) . Frequency of the CCR5Δ32 polymorphism is reported to be 5-16% in European countries, but almost nonexistent in African, Japanese, and Chinese people (21) . Previous studies have also reported the low frequency of this allele in Iran (22) . The CCR5 expressed on the surface of immune cells is involved in overexpression of proinflammatory cytokines (23) . In SLE, inflammatory processes starts with lymphocytic infiltration into tissue space, and biodistribution of lymphocytes at the inflammation site can be determined by expression of some chemokine receptors such as CCR5 (24). The CCR5Δ32 reduces expression of the protein and disrupts its function, effects that are crucial in development of autoimmune diseases (25). CCR5 is a chemokine receptor involved in inflammatory responses and could, therefore, trigger autoimmune disease. On the other hand, abundance of these receptors on the surface of Treg cells could increase production of IL-10, which is an anti-inflammatory cytokine. Thus, the role of CCR5 in induction or prevention of SLE is not clear. (14) . Some studies have suggested an association between the CCR5Δ32 polymorphism and the severity of SLE. It is known that the TregCCR5 +/+ cells express higher levels of the anti-inflammatory cytokine IL-10 compared to TregCCR5 -/-(26). The protective effect of this mutation on SLE patients has been attributed to increased expression of CCR5 in Th1 cells in active SLE patients compared to SLE patients with clinical remission and healthy individuals (27, 28).
RESULTS

Demographic, clinical, and experimental
CONCLUSION
Our data suggest that the CCR5Δ32 polymorphism has no correlation with SLE patients in the Golestan Province. In addition, the frequency of Δ32 polymorphism in SLE patients and controls does not follow the Hardy-Weinberg equilibrium.
Based on ethnicity, the highest frequency of heterozygous CCR5Δ32 and Δ32 allele in SLE patients was observed among Turkmen (6.2% and 3.1%) and Fars (3.8% and 1.9%), respectively. The mutation was not found in Sistani patients. The frequency of heterozygous Δ32 among SLE patients and controls was 3.8% and 2.5%, respectively. No statistically significant difference was detected between the two groups in terms of gender, ANA, C3, C4, and anti-dsDNA (P>0.05). Independent of the CCR5Δ32 polymorphism, there was no statistically significant difference in the rate of anti-dsDNA positivity among Turkmen (78.6%), Sistani (75.6%), Fars (65.2%) and Baloch (50%) subjects (P>0.05). Data are expressed in absolute number (n) and percentages. The distribution of genotypes and allelic frequencies was in the Hardy-Weinberg equilibrium (Chi-square test, P> 0.05).
DISCUSSION
We found no significant association between the CCR5Δ32 mutations (heterozygous and homozygous alleles) and SLE patients in the Golestan Province. However, the frequency of this polymorphism in Turkmen patients was higher than that in other ethnic groups, but this difference was not statistically significant. Frequency of the Δ32 mutation in our study was similar to previous studies in Iran (5, 16, 17) . Our results are also similar to findings of Aguilar et al. in Spain, which reported no significant association between the Δ32 polymorphism and development of SLE (18) . In study of Martens et al. in the Netherlands, frequency of the Δ32 allele was 1.2% in SLE patients and 8.2% in healthy controls, indicating the lack of a significant relationship between the mutations and disease severity (8) . However, Baltus et al. (14) and Mamtani et al. reported significant associations between the polymorphism and severity of SLE (19) . A previous study stated that there might be a significant association between the CCR5Δ32 genotype and age at onset of SLE. In addition, the polymorphism could be associated with a reduced risk and delayed age of onset, and severity of SLE (14) . We found a significant association between SLE patients with the Δ32 mutation and clinical signs. In a study by Baltus, the patients carrying the CCR5Δ32 allele showed higher level of anti-dsDNA compared to the patients with the wild-type genotype, but this 
